This study aims to develop a scale to evaluate depressive states among elderly patients in general wards, and verify the reliability and validity of the scale. Based on the results of interviews with nurses, we developed a draft of a scale comprised of 48 questions (NDE48). The Geriatric Depression Scale short version (GDS15), and the Zung Self-rating Depression Scale (SDS) were administered to 54 elderly patients. Two groups of nurses completed the NDE48 on different days. After performing an explanatory factor analysis, the NDE48 was simplified to a 16 question item scale (NDE16), comprising three factors. The correlation coefficient between GDS15 and NDE16 was 0.41 (p = 0.00191), and between SDS and NDE16 was 0.30 (p = 0.02633). Alpha coefficient of the total score of NDE16 was 0.88. For inter-rater reliability, the correlation coefficient was 0.57 (p = 0.00005). The findings suggest that the NDE16 will be highly useful when nurses evaluate depressive states among elderly inpatients.
of hospital stays to curb medical costs, and medical institutions have also aimed to shorten the length of stays by using critical path analysis [2] to improve care efficiency and quality. However, compared to that of Australia (4.7 days) and Italy (6.8 days), the 17.2 days in Japan is long (OECD) [3] . This suggests that there are more elderly inpatients in general in Japan than in other countries. In Japan, the term "general wards" excludes wards for psychiatric medicine, infectious diseases, tuberculosis, and recuperation in clinics or hospitals.
Further, the incidence of depressive disorders among elderly patients in general wards amounted 22% to 33% of those admitted, a higher incidence than in the general community where the incidence is 5% to 15% [4] . This could suggest that the elderly experience depressive states triggered by the hospital admission, or it could offer an opportunity to determine depressive states among elderly inpatients. However, there is a risk to overlook the changes in the state of mind of elderly inpatients because attention to inpatients is primarily paid to improving the main complaint that led to the hospital admission. To verify this assumption, we first reviewed literature related to depression among the elderly related to nursing sciences in Japan, and determined that it is necessary to understand the actual conditions of the depressive states and depression, and improve nursing intervention for early detection and prevention, as well as to advance research into depressive states targeting elderly inpatients, due to the high incidence of depressive disorders [5] . Therefore, it is of significant importance to screen for early stage depressive states among elderly inpatients in Japan.
The primary feature of depressive states among the elderly is that they show many somatic symptoms (indefinite, no certain diagnosis possible complaints) [6] as well as practice thought suppression and inhibition [6] , and depression among the elderly seem to be accompanied by complaints of prolonged poor health, hypochondriac symptoms, anxiety, feelings of frustration, and delusions [7] . In this way, the elderly show a wider range of conditions than those of adolescents or middle aged patients [8] , and we consider that this difference makes it difficult to identify early stage depressive states among the elderly, and that it is necessary to identify factors related to depression among the elderly for early detection. Items extracted as factors related to depressive states among the elderly include physical factors that include physical states and illnesses [9] [10] [11] [12] [13] [14] , psychological factors [15] [16] , and social factors [17] from studies conducted by researchers in Japan and other countries.
The Geriatric Depression Scale short version (GDS15) [18] and the Zung Self-rating Depression Scale (SDS) [19] are known as self-administered scales to measure the depressive state among the elderly. Nakane et al. studied knowledge and understanding of (attitudes towards) psychiatric disorders among the general population of Japan and Australia, and reported that the Japanese had more negative attitudes towards patients suffering from depression [20] . This suggests that Japanese have more negative impressions of depression. For this reason, administering a self-rated depression scale to elderly patients at hospital admission may impose a psychological burden on these patients. Therefore, it would be preferable to have a scale that can be completed by attending nurses, to decrease the psychological burden on patients when depressive states are evaluated.
The Checklist for Post Stroke Depression (CPSD) for stroke patients [21] , the Delirium, Depression, Dementia Screening Tool (3DST) for elderly patients under palliative care [22] , and the Nursing homes short depression inventory (NH-SDI) for elderly residents at nursing homes [23] are among scales that are completed by attending nurses. As described above, the incidence of depressive disorders among elderly patients in general wards is high, and there is a need to develop a scale exclusively for such elderly patients. However, our extensive research review found no previous studies related to such scales. Therefore, we believe it would be valuable to develop a scale to evaluate depressive states among elderly inpatients without disturbing the main object (illness) of the hospitalization of elderly patients and that the scale should minimize the burden on these patients.
Observation of hospital inpatients by nurses is also one way that would make it possible to detect depressive states among elderly inpatients, other than by using a set scale. Because nurses spend more time with patients than other health professionals attending patients, attending nurses may be able to evaluate depressive states as they develop over time, and not just at a single point in time, as nurses actually do with the CPSD [21] , the 3DST [22] , or the NH-SDI [23] described above. Benner classified the length of nursing experience into five stages, from novice to expert, and has reported that novice nurses regard everything as important information, but as their experience becomes more extensive, they will become better able to see situations as a complete whole [24] . This points to the situation that nurse assessment abilities vary with the length of nursing experience, and that as a result it is necessary to establish standard criteria to ensure that also novice nurses can provide a valid assessment of the state investigated. In this study we aim to develop a scale which nurses will be able to apply without complications in evaluating depressive states among elderly patients in general wards both in and outside Japan. It is expected that such a scale will facilitate an early detection of underlying depressive states among elderly inpatients, lead to opportunities for inpatients to receive appropriate treatment from physicians, and contribute to improvements in the quality of life (QOL) of those where depression is identified, including assisting in the prevention of suicides.
Further, we believe that carrying out this study is meaningful because the findings will also contribute to achieving recovery from the main reasons for the hospitalization of elderly patients, as well as that this will contribute to decreases in medical outlays.
Objectives
The objectives of this study are to develop a scale to screen the depressive state among elderly patients in general wards.
Definition of Terms
As previously described, depressive states among the elderly are accompanied by thought suppression and inhibition [6] . For this reason, Takaoka et al. [5] estimated that depressive states entail a high risk to pose obstacles in daily life activities. Therefore, we defined the term depressive state in this study The term depressive state in this study is defined as the level of depression where persons are depressed for a specific reason and are unable to cope with this by themselves, and which poses obstacles in daily life activities, including loss of appetite and insomnia, resulting in the need for nursing intervention. This is because the purpose of the scale is to measure the depressive state rather than to diagnose, and as we emphasize the importance of performing the measuring from the viewpoint of the attending nurses. 
Creation of the Scale
To create a scale that is simple to answer, we employed a "Yes, No, or Unknown" style to the answers for each question, and a higher number of "Yes" answers suggests a higher probability of the presence of a depressive state.
Evaluation of Content Validity
The validity of the questions in terms of the relevance and simplicity and of the ability of the criteria to identify depressive states among the elderly was evaluated by three tests: with "comments from an expert panel consisting of a psychiatrist and gerontological nurses", with "a preliminary test conducted by two novice nurses and five nurses randomly selected from among the nurses participated in the semi-structured interview", and with "comparisons with previous studies related to depressive states among the elderly". Incorporating the modifications suggested by this validity check in the question wordings, the draft of the scale comprising 48 questions was complete.
Evaluation of the Reliability and Validity of the Scale for Nurses to Evaluate Depressive States among Elderly Patients in General Wards

Instrument
As the instrument, we used the final draft scale to evaluate depressive states among elderly patients in general wards comprised of 48 questions created in this study. The draft scale is termed the Nurse Administered Depression Scale for Elderly Inpatients (NDE48), and Table 1 shows the question items.
Research Period
Data were collected from February to December, 2015.
Participants
Participants surveyed were 65 year or older inpatients in general wards of the participating hospitals. Inclusion criteria were patients hospitalized for 2 to 7 days after the admission who were not diagnosed with dementia or depression and who consented to participate in the study. The nurses who were asked to complete a scale developed in this study were licensed nurses in charge of the ward where participants were hospitalized (attending nurses).
Data Collection
A researcher conducted the interviews with the participants using the Japanese versions of the GDS15 and SDS. The reliability and validity of the GDS15 for Japanese elderly has been established by Yatomi [25] , and that of the SDS by
Niino [26] . To obtain uniform data without missing information, one researcher collected all the data of the interviews. On the day when the GDS15 and SDS were administered, the attending nurses were asked to fill in the NDE48 after completion of the day shift, here focusing on what they had observed that day.
Next, between the following and the fifth day, different attending nurses of these participants were asked to fill in the NDE48. The elderly inpatients whose data were obtained from all of the GDS15, SDS, and NDE48 by the two different nurse groups were included as participants for the further analysis.
Data Analysis
Data were analyzed using the statistical analysis software R, ver 3.2.3.
(1) Validity
We determined the construct validity and criterion-related validity. The construct validity was examined with an oblique rotation (oblimin) of explanatory factor analysis, determining the factor loading, commonality, accumulated proportion, and factor correlation coefficient to confirm the factor structure of the NDE48. Oblique rotation was employed as it was assumed that there would be relations among the factors of the NDE48. The number of factors was confirmed using parallel analysis. For factor loadings of 0.40 or better, we determined this item as belonging to a factor [27] , and employed the number of factors where the accumulated proportion was over 50% [28] . Further, we excluded similar question items based on hierarchical and non-hierarchical cluster analyses. For the criterion-related validity, we examined the correlation coefficients of each of the total scores of the GDS15, SDS, and NDE48, and coefficients between 1.00 and 0.70 were considered as strongly correlated, between 0.70 and 0.40 as considerably correlated, and between 0.40 and 0.20 as slightly correlated [29] .
(2) Reliability
For the reliability, we determined the internal consistency and inter-rater re-liability. For internal consistency, we looked at Cronbach's alpha coefficient of all question items and each factor as Powers & Knapp (2011) have reported that:
"the most common procedure for determining the internal consistency of a measuring instrument is Cronbach's alpha (p.90) [30] ." The cutoff Cronbach's alpha coefficient level was set at 0.70 or higher [31] , and inter-rater reliability was examined based on the correlation coefficient of the total score of NDE48 of each of the attending nurses. Standards for the correlation were the same as for the criterion-related validity.
(3) Ethical considerations
Inclusion of a hospital was made after the researcher had visited the hospital (all were hospitals with general wards in urban areas in Hokkaido) and had explained the study objectives and methods to the nursing directors in person.
Hospitals that submitted a consent form after having obtained approval from their institutional review board were included as participating hospitals. After inclusion in the study the researcher explained the details of the study including the absence of any enforcement to participate, anonymity issues, and the confidentiality of the data to the elderly inpatients and attending nurses in writing, and obtained the consent to participate orally and in writing. Study data were kept in a secure locked location. Data input for the analysis were stored in a USB flash memory protected with a password. At the end of the study, all data to be destroyed after the research results have been published. It was decided that the data would be handled anonymously with unique codes by only the researchers, and when results of this study are presented at academic meetings or published in scientific journals, expressions that may identify participants and hospitals would not be used. The authors declare that they have no conflicts of interest.
The protocol for the study was approved by the ethics committee of the university the authors belong to (No. 2014-098). Table 2 shows the demographic characteristics of the study participants and the attending nurses of the participants.
Results
Demographic Characteristics of Study Participants and Attending Nurses
Elderly Inpatients
Thirty-two hospitals were invited to participate in the study, and of these seven hospitals agreed to cooperate, and introduced 58 elderly inpatients. Excluding four patients who did not express consent (n = 2) or whose data were not collected following the procedures detailed here (n = 2); 54 patients (93.1%) were included as participants of the study (35 
Attending Nurses
The number of attending nurses was 59 (58 female, 98.3%; 1 male, 1.7%). The mean length of experience as a nurse was 12.58 years (SD: 8.65). The nurse licenses held by 52 (88.1%) of the participants were obtained at vocational nursing schools, by 3 (5.1%) at junior colleges, and 4 (6.8%) at universities.
Data Collection from Attending Nurses
The mean duration from admission to the first data collection from the attending nurses was 4.11 days (SD: 1.32), and that between the first and the second data collection was 1.24 days (SD: 0.77). The time required to complete NDE48 was 5.24 minutes (SD: 2.99) per patient.
Validity
Construct Validity
To determine the construct validity, we assigned 1 point to "Yes" responses, -1 point to "No", and 0 to "Unknown" responses, with the result that a higher total score implies a higher risk of a depressive state. Preliminarily assuming that there are three factors, we performed an oblique rotation (oblimin) for explanatory factor analysis and cluster analyses (hierarchical and non-hierarchical methods) with the N-GED48 scale. An Ansari-Bradley test with a nonparametric method for dispersion yielded p = 0.637, showing no significant difference in dispersion, and we performed a factor analysis. Based on the assumed three factor classification, 25 of the 48 question items that appeared to measure similar conditions (eight items with low factor loadings and 17 items with factor loadings below 0.40) were excluded. For the remaining 23 items using parallel analysis, four factors were identified. Performing a factor analysis with these four factors, a further three items with factor loadings below 0.40 were excluded. From a factor analysis with the remaining 19 items, further two items with factor loadings below 0.40 were excluded. Examining the remaining 17 items using a parallel analysis, three factors were identified. This process was repeated, and one factor was found to have a factor loading below 0.40 and this was also excluded.
Further, we performed a parallel analysis of the remaining 16 question items, and identified three factors. Table 3 shows the results of an oblique rotation (oblimin) of the explanatory factor analysis of the three factors of the remaining 16
items. As there were no items with factor loadings below 0.40 among these, and the accumulated proportion was 62.0%, it was decided that convergence had been reached. Finally, we determined to use these three factors and 16 question items and termed this the NDE16.The three factors were given the names "MR1:
a state with difficulty in suppressing emotion", "MR2: expressing a state of lack of control", and "MR3: expressing thought suppression". The MR1 was com- 
Criterion-Related Validity
As a histogram showed no normal distribution of the total score of NDE16, we used the Spearman rank correlation to calculate correlation coefficients. The correlation coefficient (Spearman) between GDS15 and NDE16 was 0.41 (p = 0.00191), and between SDS and NDE16 was 0.30 (p = 0.02633).
Reliability
(1) Internal consistency Table 3 shows Cronbach's α coefficients. Cronbach's α coefficient of the total score of NDE16 was 0.88, and those of each factor were 0.91 (MR1), 0.70 (MR2), and 0.85 (MR3).
(2) Inter-rater reliability
The correlation coefficient (Spearman) between the data of the NDE16 collected from two different nurse groups was 0.57 (p= 0.00005).
Discussion
In this study we developed a scale for nurses to screen for the depressive state among elderly patients in general wards, and examined the reliability and validity of the scale statistically.
Validity
Construct Validity
Grove and Burns state that "Examination of construct validity determines whether the instrument actually measures the theoretical construct it purports measure (p. 217) [35] ." Since the results of the explanatory factor analysis show that factor loadings were 0.40 or higher, and the accumulated proportion was 62.0%, we determined that the validity of the NDE16 was verified. Further, as the correlation coefficients of the three factors were between 0.09 and 0.27, little or no correlation among the three, the three factors are assumed to be independent or with very limited correlation. For the symptoms characteristic to depressive states among the elderly, Igarashi reported that anxiety and feelings of frustration appear more strongly than feelings of depression if the person shows many somatic symptoms (indefinite complaints in particular) [36] . Put differently, depressive states among the elderly are unique in that they appear together with somatic symptoms, anxiety, and feelings of frustration. Question items included in the MR1 Factor of NDE16 include "28. Being short-tempered and/or showing unstable feelings", and "29. Feeling irritated and/or restless" from the initially developed draft scale (Table 1) . These suggest depressive states among the elderly. Igarashi also noted general depressive states as states with mainly depressed feelings, thought suppressions and inhibition [36] . Factors, "MR2: expressing a state of lack of control" and "MR3: expressing thought suppression", in the final scale are typical symptoms of depressive states, and they represent thought suppression and inhibition.
The term depressive state in this study is defined as the level of depression where persons are depressed for a specific reason and are unable to cope with this by themselves, and which poses obstacles in daily life activities, including loss of appetite and insomnia, resulting in the need for nursing intervention. In other words, in this scale, three elements become emphasized, "being depressed", being "unable to cope with this by themselves" and being "in need of nursing intervention". As described above, we have determined that questions related to the MR1 Factor show characteristics of depressive states among the elderly, while those for the MR2 and MR3 Factors show the state of "being depressed" clearly because the characteristics of depressive states are shown in all developmental stages. These three factors all show that depressive states are equal in that they point to states that make these elderly "unable to cope with this by themselves" and "in need for nursing intervention", and therefore, we strongly feel that the scale developed in this study will actually measure depressive states in elderly inpatients.
Criterion-Related Validity
Powers and Knapp stated that "Criterion-related validity refers to the situation where the measures obtained are compared with some external criterion that has itself already been judged to be valid (a 'gold standard') (p. 197)" [30] . In the NDE16, the evaluating standards were examined by using GDS15 and SDS, of which the reliability and validity have been established. As a result, NDE16 is "fairly well correlated" with GDS15, and "slightly correlated" with SDS. This illustrates NDE16 is a scale more similar to GDS15 than SDS. Further, we have determined that NDE16 can measure depressive states because the correlation with GDS15 has been established. This strongly substantiates that the study aim to screen for depressive states among elderly inpatients has been achieved. Depressive states are also thought to be states where it takes a while from the time a person feels the symptoms of depression to the time others become able to observe the symptoms. The GDS15 and SDS are self-administered scales, but the scale developed here is based on observations by others. This difference may be the reason why there was no "strong correlation" between NDE16 and the other two scales.
Reliability
Internal Consistency
Powers and Knapp stated that "Internal consistency is a property of the reliability of a measuring instrument, and is concerned with the extent to which the parts of an instrument' hang together (p. 90)" [30] . Cronbach's α coefficient of the total score of NDE16 was 0.88, and those of each factor were from 0.70 to 0.91 (MR1). As all the values were 0.70 or higher, we are confident to have determined the reliability of the question items and that each of the factors are supported as internally consist.
Inter-Rater Reliability
For inter-rater reliability, Polit and Beck (2012) states that it is "measurements by two or more observers or raters using the same instrument (repetition over persons) (p. 303) [37] ." In the study here, the correlation coefficient (Spearman) of the total score of NDE16 obtained from different attending nurses was 0.57 (p = 0.00005), showing them to be "fairly well correlated", we have determined that the inter-rater reliability of the 16 question items is well supported.
Usefulness of the Scale
The scale developed here is unique in that it is completed by attending nurses, simple to fill out, and focuses specifically on depressive states among elderly inpatients. This scale is designed to enable nurses to identify early stage depressive states, as well as to contribute objective basic data to assist in interventions and medical examinations by physicians, rather than for the purpose of making a confirmed diagnosis. This scale can be used as an effective tool in countries and situations where there is a lack of knowledge of depression or where there are negative attitudes towards depression like in Japan as it is not necessarily completed by specialists who are knowledgeable of depression.
As the average time required to complete NDE48 was 5.24 minutes (SD: 2.99) for one patient, and because the total number of questions is only 16, the scale is relatively easy to use. Further, because the simplified expressions in the wordings will enable a reliable determination regardless of the length of working experience of the nurses (or others) administering the scale, the scale does not impose any particular psychological burden on patients when the depressive states are evaluated. Nurses can use this scale easily and without collecting additional specific information.
It is reported that the incidence of depressive disorders among the elderly is high and there are often cases where no one notices the physical and mental changes experienced by the elderly [38] . Therefore, it is significant to have developed a scale exclusively for screening depressive states among elderly people.
We think that the scale has the potential for use by a wide range of people including care givers and family members who are daily around the elderly. This is because the question items in NDE16 excluding number "48. I am worried about how to intervene to solve problems" were developed based on daily observations, and including number "16. Complaining of being unable to sleep".
Limitations of the Present Study and Issues to be Addressed in Future Studies
Limitations of the present study and issues to be addressed in future studies may be listed as follows:
• We feel assured that both the reliability and validity of the scale have been adequately established based on the statistical evidence obtained in this study. However, the number of participants (n = 54) is insufficient for 48 question items. This suggests a low stability for the method. Therefore, it is necessary to increase the number of participants to be able to effect improvements in the stability. Therefore, it is necessary to include more participants and examine the reliability and validity to ensure the stability of the NDE16 in the future studies.
• Taking account of the small number of questions (7 for MR1, 3 for MR2, and 6 for MR3), we will work to improve the accuracy particularly paying attention to the balance among the three factors identified here.
• No participants with dementia were included in this study. However, in future studies the effectiveness of the scale in evaluating depressive states among elderly with dementia will be examined, as Byers and Yaffe (2011) state that "depressive symptoms often occur among patients with dementia" (P.324) [39] .
Conclusion
This study set out to develop a scale for nurses to use to evaluate depressive states among elderly patients, and three factors represented by 16 question items were identified and presently comprise the scale. The three factors were named as "MR1: a state with difficulty in suppressing emotion", "MR2: expressing a state of lack of control", and "MR3: expressing thought suppression" to describe the areas highlighted by the three factors. The questions of the final scale that appear among the initially identified 48 questions in the draft scale were the following: MR1 comprised question numbers, 16, 26, 28, 29, 30, 32 , and 48; MR2, 11, 17, and 40; and MR3, 5, 20, 27, 33, 36, and 39. Overall and taken together, the findings reported here suggest that the scale developed in this study is of potentially great use when nurses evaluate depressive states among elderly patients.
